ME 410 – Internal Combustion Engines
2003-2005 Catalog Data: 4R-0L-4C S Pre: ES 202 Study of spark ignition and compression ignition engines. Influences of engine design features on performance, economy, and air pollution. Influence of the combustion process, carburetion, fuel injection and ignition characteristics on engine operation.
Textbook:
Internal Combustion Engine Fundamentals by John B. Heywood. (McGraw Hill, 1988)
Reference: 
None

Professor:
Jerry Fine



C-109, ext. 8353, Jerry.Fine@Rose-Hulman.edu 
Goals:

This course is intended to:
· Familiarize the student with the basics of IC engines:  definitions, concepts,  engine types and configurations.

· Teach the students some beginning level modeling techniques related to IC engines, and the calculation of some useful information from them.

· Encourage the student to research topics of interest in the field of IC engines, and to present the findings of this research in a professional manner.

· Be a forum for conversations among people who are interested in the subject of IC engines.

· Be fun.

Objectives:
To provide the background knowledge and basic skills in:

· Recognizing Engine Components and Nomenclature
· Engine Performance Measures and Vocabulary
· Fuels and Combustion Chemistry
· Basic Engine Thermodynamics

· Making Performance Predictions in Real Engines

· Societal Issues Surrounding IC Engines

· Awareness of Future Trends

Prerequisites

· ES202


Course Topics:  (Varies by year and instructor)

· Engine Basic Components
· Engine Performance Measures

· Basic Combustion Chemistry

· Rich and Lean Combustion Calculations

· Adiabatic Combustion

· Chemical Equilibrium

· Mixture and Combustion Product Properties
· Thermodynamic Models of Engine Processes

· Combustion in Spark  Ignition Engines

· Combustion in Compression Ignition Engines
· Emissions
· Government Regulations

· Societal and Future Issues

Computer Use:

EES software in making performance calculations



Laboratory Projects:



Perform under supervision a dynamometer test, and reduce data.
Class/Laboratory Schedule:


Class/Lecture:
Course Schedule - Internal Combustion Engines - Fall 2004

	Day-Day of Week-Date
	Topics
	Text Reading

	1      R       9-02-04
	Introduction.  Handouts.  
	Ch. 1 p. 1-15

	2      F       9-03-04
	Engine Types & Operation:  CI,SI contrasted.
	Ch. 1 p. 15-37

	3     M       9-06-04
	Introduction to Engine Design and Operating Parameters.  Begin use of EES.
	Ch. 2 p. 42-49

	4      T       9-07-04
	Road Load Power, MEP, SFC, F/A and A/F
	Ch. 2 p. 49-54

	5      R       9-09-04
	Additional Operating Parameters and Review.
	Ch. 2 p. 54-59

	6      F       9-10-04
	Engine Performance Tests.  (Two groups alternate.)
	Ch. 3 p. 62-72

	7     M       9-13-04
	Introduction to Combustion.  Fuels and Stoichiometry.  Combustion with EES.
	Ch. 3 p. 62-72

	8      T       9-14-04
	Simple Combustion Calculations. Review. 
	Ch. 3 p. 62-72

Reread Ch. 1 & 2.

	9      R       9-16-04
	Test #1
	

	10    F       9-17-04
	Types of Combustion Reactions
	Ch. 3 p.62 - 72

Ch. 4. p. 100-107

	11    M       9-20-04
	Combustion and the First Law.  Enthalpies  of Formation.  Upper and Lower Heating Values
	Ch. 3 p. 72-83

(Review yourThermo text.)

	12    T      9-21-04
	Combustion Basics.  Second Law.  Chemical Equilibrium.
	Ch. 3. p. 83-92

	13    R       9-23-04
	Practical Calculations of Chemical Equilibrium.  (Olikara and Borman) Use of EES.
	Ch. 3. p. 83-92



	14    F       9-24-04
	Properties of Ideal Gas Mixtures. Use of EES in Property Computation.
	Ch. 4. p. 107-116.

	15    M      9-27-04
	Mixture Properties with EES
	Ch. 4. p. 116 - 130

	16    T       9-28-04
	Unburned Mixture Properties.
	Ch. 4. p. 130 -135

	17    R       9-30-04
	Review for Test. Practice Test.
	Ch. 4. p. 135 -140

	18    F     10-01-04
	Test #2
	

	19    M    10-04-04
	Burned Mixture Properties
	Ch. 4. p. 116-140

	20    T     10-05-04
	Otto Cycle Model.
	Ch. 5. p. 161-172

	21    R     10-07-04
	Otto Cycle Models. Residual Mass.
	Ch. 5. p. 161-177

	22    F     10-08-04
	Limited Pressure Cycle. Model Calculations.
	Ch. 5. p. 161-177

	23    M     10-11-04
	Limited Pressure Cycle. Comparison of Models.
	Ch. 5. p. 161-177

	24    T     10-12-04
	Fuel Air Cycles. Use of a Model to Predict Performance
	Ch. 5. p. 177-183

	
	FALL BREAK
	

	25    M     10-18-04
	Review.
	Ch. 5

	26    T     10-19-04                   
	Fuel Air Cycles.
	Ch. 5

	27    R     10-21-04
	Finite Heat Release Model.
	Selected readings in Ch. 10

	28    F     10-22-04
	Test #3
	

	29    M    10-25-04
	Model vs. Reality. Combustion.
	Ch. 9.

	30    T     10-26-04
	Combustion in SI and CI.
	Selections from Ch. 9 & 10

	31    R     10-28-04
	Emissions and Regulations.
	Selections from Ch. 11

	32    F     10-29-04
	Performance.  SI Engines.  Vehicle Engine Interactions.  Use of Performance Maps.
	Selections fromCh. 6 and  Ch. 15

	33    M    11-01-04
	Review and Performance Maps.
	Selections from Ch. 15

	34    T     11-02-04
	TBA.
	

	35    R     11-04-04
	TBA.
	

	36    F     11-05-04
	--
	

	37    M    11-08-04
	Test #4.
	TBA

	38    T     11-09-04
	Societal Issues.
	TBA

	39    R     11-11-04
	State of the Art IC Engines
	TBA

	40    F     11-12-04
	Review and Evaluation
	



Laboratory: None
Professional Component:


Engineering Science: 95%

Engineering Design:  5%
Please check ( √  ) the Learning Outcomes that this course covers. 

Ethics – A recognition of ethical and professional responsibilities

When given the opportunity, students will:

___√__  1. Demonstrate knowledge of professional codes of ethics.

___√__  2. Evaluate the ethical dimensions of professional engineering, mathematical, and scientific practices.
Contemporary Issues - An understanding of how contemporary issues shape and are shaped by mathematics, science, & engineering

When applying the principles of mathematics, science, and/or engineering to a technical problem, students will:

___√__  1. Demonstrate an awareness of how the problem is affected by social concerns and trends.

___√__  2. Demonstrate an awareness of how the proposed solution(s) will affect culture and the environment.
Global - An ability to recognize the impact of global societies on citizens and professionals

When given the opportunity, students will:

_____  1. Demonstrate an awareness of the development of cultures and societies.

_____  2. Show an awareness of the relationships of nations and the interdependence of peoples around the globe.
Culture - An ability to understand diverse cultural and humanistic traditions

When given the opportunity, students will:

_____  1. Perform, interpret, analyze or otherwise engage in artistic, literary, and/or other forms of culture.

_____  2. Recognize the importance of contributions of peoples from other cultures to the students’ professions and personal lives.

_____  3. Evaluate an issue or problem from other cultural perspectives.
Teams - An ability to work effectively in teams

When assigned to teams, students will:

_____  1. Share responsibilities and duties, and take on different roles when applicable.

_____  2. Analyze ideas objectively to discern feasible solutions by building consensus.

_____  3. Develop a strategy for action.
_____  4. Listen openly, actively and critically.

Communication - An ability to communicate effectively in oral, written, graphical, and visual forms

When performing communication tasks, students will:

_____  1. Identify the readers/audience, assess their previous knowledge and information needs, and organize/design information to meet those needs.

_____  2. Provide content that is factually correct, supported with evidence, explained with sufficient detail, and properly documented.

_____  3. Test readers/audience response to determine how well ideas have been relayed.

_____  4. Submit work with a minimum of errors in spelling, punctuation, grammar, and usage.
_____  5. Present information visually using drawings, graphs and sketches.
_____  6.  Deliver oral presentations with clarity and professionalism.
Problem Solving - An ability to apply the skills and knowledge necessary for mathematical, scientific, and engineering practices

___√__  1.  Inspect and define the problem.

___√__  2.  Identify the basic principles and concepts that apply to the situation.

___√__  3.  Use appropriate resources to locate pertinent information.
____√_  4.  Build appropriate model(s).

__√___  5.  Solve the problem by choosing appropriate tools. (analytical, experimental, and numerical)

___√__  6.  Check a solution using appropriate criteria.

Interpreting Data - An ability to interpret graphical, numerical, and textual data

_____  1. Collect and present data in an accurate and orderly way.

_____  2. Use appropriate statistical procedures to analyze and evaluate the information contained in a data set.

_____  3. Analyze the data and draw supportable conclusions from the result.
Instructional Items are in italics.  These are for information only, and you do not have to fill anything in this part of the form.

We Change Our Courses by information learned by grading, adding new subject matter, Feedback from Industry & Alumni, Student Evaluations, departmental discussions, and other ways.  Based on these inputs, you may decide to make some changes in the course.  This is a type of continuous improvement and should be documented.  Please indicate modifications you plan to make and the reasons why.  (i.e. I plan to give more/less homework because the students indicated that they wanted more on the comments in the course evaluations.)

End of  quarter 





Complete a week or two after the end of the quarter to prepare for the next time the course is taught.  These can be completed by hand if it is easier for you.

Evaluation of the course:

What was good?  

Students got a good  feel for basic engine vocabulary and calculations.  The exposure to societal issues and the future trends in IC engines was good also.
What wasn't so good?  

The engine seems more of an abstraction, students complained about not getting “hands on” enough.  The course probably could be made more interesting,specially with a good laboratory.
Students did not like the textbook.
Next Time I/We Plan to Modify the Course by Changing/Trying (five to ten sentences)


Start planning to implement laboratory.  Change the text, or at least consider it  Try to get one more guest speaker from industry.  Take another look at the syllabus, figure out how to get the labs in as well as how to bring in some engine dynamics.  This topic is interesting to many students.  They are not getting exposed to it since machine dynamics course went away.
Continue to use this format of recording what we currently do to improve our courses every time the course is taught

